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Abstract: 

JP 8336387 A 

A protein derived from yeast belonging to the genus Pichia, which is involved in elongating a sugar chain 
of a glycoprotein, and has an amino acid sequence (A) at the.N-terminal region, is new: 
MAKAADGSLLYYNPHNPPRRY (A). Also claimed are: (1) a protein as above having a 404 amino acid 
sequence; (2) DNA (I; 1212 bp) encoding for the above protein, where a partof the DNA may be modified 
so as to at least inhibit the production of itsfunctional product; and (3) a modified yeast strain of the genus 
Pichia whose ability to elongate a sugar chain of glycoprotein is inhibited by having (I), as compared with 
a wild-type yeast of the genus Pichia. 

USE - The modified Pichia stram is used for production of a glycoprotein having a sugar chain identical or 
similar in structure to that of a medically useful biologically active protein (claimed). 

ADVANTAGE - The ability of yeast to control the elongation of sugar chains can be inhibited thus 
providing a glycoprotein with a sugar chain similar in structure to that of mammalian cells. 

Dwg.0/12 

Derwent World Patents Index 

© 2000 Derwent Information Ltd. All rights reserved. 

Dialog® File Number 35 1 Accession Number 1 1 124792 



1 of 1 



06/26/2000 9:30 AM 



(19)B*@1#H=Jf (J P) (12) ^ i|t ilF ^ ^ <A> 



(ll)«*llFffllS4:iM## 

. . #li¥8 - 336387 

(43)4iWa ¥fi68^(1996)12«24B 



(51) Intel.' 
C12N 9/10 
C 0 7 H 21/04 
C 0 7 K 14/39 
CI 2 N 1/19 
15/09 



8517-4H 
7804 -4B 



ZNA 



F I 

C 1 2N 
CO 7H 
CO 7K 
CI 2N 
CI 2P 



9/10 
21/04 
14/39 

1/19 
21/00 



*M« a*J10»10 OL (^21 H) g«MlC«< 



(2i)aiss^ 



(22)til0B 



4$S¥7- 145005 



iP)«7^(1995)6M12B 



(71)aiSA 000137764 

. *Rill:^E*1'*K<%« 1 Ti 393^ 
(71)ttiBA 592172921 



=FayR=FSlTlr?£a;ilKtEil2 -14-13 

(72)f8M« *t± . 

±m«c-^mmiz^ 2 Ti25# mm 

(72)f£g|« t^m flc« 

;*:IRJttt;5*ffla;*:^S2TS25#l^ « 

(74)«aA ^m± jsa - 



(54) [fi^(D^m }i^7mmn^^ommw&^>ni;Rzf^(DDNA 



(57) IS*?)] 

:^^)i5lC{iEfffiStlTJa-5DNA, StffiSDNASWT 

0. »«tiias»Bjai:-p«a-r-5ER3 7««atra- 
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■ (2) 1$M¥8-"3 3 6 3 8 7 

1 ' 2 

Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-Asn-Pro-His-Asn-Pro- 
Pro-Arg-Arg-Tyr I ] 

Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-AsD-Pro-His - 
Asn-Pro-Pro- Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-Ala-I le-Phe-^la-Val-Ser - 
Val-I le-Cys-Val-Leu-Tyr-Gly-Pro-Ser-Gln-Gln-Leu-Ser-Ser-Pro-Lys- 
I le-Asp-Tyr-Asp-Pro-Leu-Thr-Leu-Arg-Ser-Leu-Asp-Leu-Lys-Thr-Leu- 
Glu-AlaH^ro-Ser-<;in-Leu-Ser-Pro-Gly-Thr-Val-Glu-Asp-iisrH.eu-Arg- 
Arg-Gln-Leu-GIu-Phe-His-Phe-Pro-Tyr-Arg-Ser-Tyr-Glu-Pro-Phe-Pro- 
6ln-His-I le-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser-Asp-Ser-Ser-Phe- 
Pro-Lys-Asn-Phe-Lys-Asp-Leu-Gly-Clu-Ser-Trp-Leu-Glo-Arg-Ser-Pro- 
Asn-Ty r-Asp-Hi s-Phe-Va M 1 e-Pro-Asp-Asp -A 1 a-A I a-Trp-G lu-Leu-Il e - 
His-His-Clu-Tyr-Glu-Arg-Val-Pro-Glu-VaULc«-Glu-Ala-Phe-His-lcu- 
Leu-Pro-Glu-Pro-Ile-Leu4.ys-Ala-Asp-Phe-Phe-Arg-Tyr-Leu-Ile-Leu- 
Phe-Ala-Arg-Gly-Gly-Leu-Tyr-Ala-Asp-Met-Asp-Thr-Met-Leu-Leu-Lys- 
Pro-Ile-Glu-Ser-Trp-Leu-Thr-Phe Asn-Glu-Thr-Ile-Gly-Gly-Val-Lys- 
Asn-Asn-Ala-Gly-Leu-Val-I le-Cly-I le-Clu-Ala-Asp-Pro-Asp-Arg-Pro - 
Asp-Trp-H I s - Asp-Trp-Ty r- A 1 a-Arg-Arg-1 1 e -<! 1 n-Phe-Cys-Cln-Trp-^ U- 
Ile-Gln-Ser-Lys-Arg-Gly-His-Pro-Ala-Leu-Ar^Glu- Leu-1 Ic-Val-Arg - 
Val-Val-Ser^-Thr-Thr-Leu-Arg-Lys-Glu-Lys-Ser-Gly-Tyr-LeuT^sn-Met- 
Val-G lu- G 1 y-Lys-AsD-Arg-C ly-Ser-Asp-VaKMe t -Asp-Trp-Thr-Gly-Pro - 
Cly-1 le-Phe'-Thr-Asp-Thr-Leu-PheH\sp-Tyr-Me t-Thr-Asn4^aM^ 
Thr-Gly-His-Ser-Cly-Gln-Cly-Ile-Cly-Ala-Cly-Ser-Ala-Tyr-Tyr-Asn- 
Ala-Leu .Ser-Leu-Glu*Glu.Arg.Asp-Ala-Leu-Ser-Ala-Arg-Pro-Asii-Gly- 
Glu-MeH-eu-Lys-Glu-Lys-Val-Pro-Cly-Lys-Tyr-Ala-Gln-Gln-VahVal- 
Leu-Trp-GIu-Gln-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Ile-Asp-Asp- 
lle-Leu-1 le-Leu-Pro-Ile-Thr-Ser-Phe-Ser-Pro-Cly-lle-Gly-His-Ser- 
Gly-Ala-Gly-Asp-Leu-Asn^His-His-Leu-Ala-Tyr-lle-Arg-His-Thr-Phe- . 
Glu-Gly-Ser-Trp-Lys-Asp . [sen] 
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(3) !^MSF8-3 3 6 3 8 7 

3 ■ 4 ■ 

ATGGCCAAGG CAGATIXICAG TTTGCTCTAC TATAATCaC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATAn CGCCCTTTCT GTCATTrCCC TTTTGTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT ACACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAC 
ACTTTGGAAG CTCCTTCACA GTTGACTCCA GGCACCGTAG AAGATAATCT TCGAAGACAA 
TTCCACTTTC AnTTCCTTA CCCCAGTTAC GAACCnTTC CCCAACATAT nCGCAAACC 
TGGAAACTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TqAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA nATCATCAT TTTGTCATAC CCGATGATCC AGCATGCGAA 
CTTATTCACC ATGAATACGA ACGTCTACCA CAAGTCnGC AACCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA TnTTTCAGG TATTTGAnC TTTTTGCCCG TGCAGCACTG 
TATCCTCACA TGGACACTAT GTTAnAAAA CCAATAGAAT CGTCCCTGAC TTTCAATCAA 
ACTAnCGTG GAGTAAAAAA CAATCCTGCG TTGGTCAnC CTAHGAGGC TCATCCTCAT 
AGACCTGATT GGCACGACTG CTATGCTAGA AGGATACAAT TTTGCCAATG CGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGAnCTAA GACnGTCAC CACGACTTTA 
CGGAAAGAGA AAAGCGCnA CTTCAACATG GTGGAAGGAA AGGATCGTGG AAGTGATGTG 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATCTC 
AATACAACAG GCCACTCAGC CCAAGGAAH CGACaGGCT CACCGTAm CAATCCCTTA 
TCGnGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACC GAGAGATGH AAAAGACAAA 
GTCCCAG6TA AATATGCACA CCAGCTTGTT HATGCGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCn CCGATCACCA GCTTCACTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CTTCCATATA TTAGGCATAC ATTTGAAGGA 
AG7TGGAAGG. AC [SCm ] 

^^sssnT/a-sDNA. [w«a9] «*«8i5«<o»iftr=*^7JR»s«cS« 

AcDliSE5iI'vOJ^»IEiftT-*-fie^CD»AT»5 1 0 ] WaBUdJ^SttiBiaSltt I g ESS 

B«*JB5aB«©DNA. fltagj (s Fc £ R I o) . 4^-7— fef, 7'D>>n+:i— 

3l5SUC2 3te^. bf:^7)ll»S**OH I S4jte tf3'- IGFliK^ae»3 (IGFlBP3)*^e 
7-, ARG4ai5^. URA33ae?-*«fclXG4 1 8IH 1t^miS'<iWmn^^^irti1)^X^^Z.t^iliWLt-ti> 

m^iT'&iffi^^e^oDNA. 50 imioiwmssm 
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5 

[0 0 0 1] 

>>'1 ® ae^SMEfilf L T/i -5 D N A* <k i;^P N A S 

%w<oj^flSfc;+7S»«*$is±fr-6ges5iajsic 

[0 0 0 2] 

fflt^fc»«t^Otie*©:^}ilCjD^, HPLC-^NMR. 
FAB-MAS*fflVifcfrtV^»«TJ*^*^08^Sn. ^ 

IHt^S&'\0^4, ^«^f^-ecDi7U77>X, 

[0 0 0 3] mx\i, mmmmt^<Dmmifii<m^^ 

• Ji=Pj r«^«Sj 37. 1713 (1992) 

UTtt. X'JXn3pX5'>CftJP3nTViS7X/'^9^ 

•e©3t«aBi^©Neu 5Ac (v'7Jl'») *<Jil'^'i7U7 
yyT.. ^tam^OiCa l/Ca INAcS (^J^i'h 

lCBir^i]ifrWJi^#. ^bTn7aB^^«'^7'5^HCDS 
[0 0 0 4] tr^-C, a^ftSffltifcl&SSfeigtt. •€• 



(4) #ffi¥8-3 3 6 3 8 7 

XiJXD7}?X5^>IC*3ViTMIIEtTliS±l2lim) 

a^S, S6CS«S*J:lX/WT>y-xi!0 3a« 

©7;^>''^7=?>I^^S!li®lc3)DA. #S^«©A5^>S 

inig«:*«ec6-r. */i:*«IS^4!!jTfe-5V^>a^§ (S 
accharomyces cerevisiae ) "t?"b#lJDSiT.^7Xy'<7^ 

{z\i'^'^-i • /\L,7.f-9fi^mm (CHOfflflS) 

[0 0 0 5] rnic^*u/t>B««s©nsa4'»©ae 

?x^m?a^j-^wasfTVi. /^>»Siifflflai*ir«itiajK 

9f52t)fTt)nj&*Tt»S. 1994^. SchwlentekS»4/'?> 
20 S^Th hfi&5l5j3-1.4-galactosyltransferaseafiT© 
flltt55^©f!E5!jS:aftL/TVi-5 CSchwientek.T. andErn 
St. I.F.. Gene. 145. 299 (1994)] . Krezdrn 

j|50-l. 4-galaclosyl transferaseRl^a-2, 6-sialyltra 
nsferase©gtt^^*fft>TV>^ CKrezdrn. C. H. , et a 
I., Eur.J.BioGbeii.220. 809 (1994) ] . 

[0 0 0 6] -^rTA>»ss*©«gee©» 

/^S^StC'&tJ. ^^fc<0?)Hyper mannosylat ion ^tlft 
>&*T*0. c:©ig^tc(>tJn$nfcT>7 
-;^©5^. j3Jg-&Ufc-7>y-Xl;a-1.3ie-&L.fcV 

-:^-^^i-«s«[(c#ai$n-5 a-i, 3ie^v>/-;^^t4/'^ 

>SS1#*©«|jST«5 (02) . 
[0 0 0 7] 1992^. im<bitZ<Da-l.6f^'fr>/- 

;;©#fi©»» j!iT.*-5 t#>t enrvi^. A>ii«©o 

CH 1 jEfi-? (a-1, e-DannosyltransferaseS^lS'f 
40 •£•) ©i'D— x>^{C^S!ltfc(Nakayama, K. . EMBO J. 
11. 2511 (1992), ia2#Bg] . :i©OCHlJie^© 
««« (AO Chi) <r>mmBK\Z\i. Mam Glc 
NAcj , Mans GlcNAc: . ManioGlcN 
AC2 ©3a©li^*^#llD^nT*0. u.®5-6Man 
. Gl cNAo mm\t, q|?LSIIIi&'7Aa-r«ER3 
7»at|5I-®«ljg (H2«f. TMaj -CERUfc* 
jfi) T. Mans GlcNAci , MamoGlcNA 
cj ®««tt, C®ER3 7««ICa-1.3ilS^T>>'- 
T^ifiHimtlltWiTlt CNakanishi-Shindo.Y.. Nakayana. 
SO K..Tanaka,A.,Toda.Y. and Jigani.Y., (1994), J.Bio 
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(5) 



1#§8¥8-3 3 6 3 8 7 



7 



8 



l.ChemJ Tfeoit, SeiC. Ao c h 1. mnn 1- * tZ.^. tr+7^»SlCE&*-rsil«S#:glCg8to.5^> 

liaT«3i-r^ER3 7»«tl^-«}iiOMan. Glc i|gefl©«38®#filCBi#LTVi«Ct««tSLT* 

NAc: tilS<5i!^St^-r5/1>8S1i±«f^KTt JgHjs^fiEUfc. 

&, ^lOAochl, mnnl-a^Sfttt. /WV> [0 0 11] •rJSt)^*?!?^^, M^Timmz^^r 

tlTVvs C«»3SfX (1994) ga« 39.65 5, Sfe*^Bg«, SK«geK©«l®#S(CSSt3S^' 

7D . iO >;'?i^S3-H-r-5DNA<0:SSe^J©-g5*t/^DN 

[0 0 0 8] tZ.^'Q. jfi^. pt^Z-Jl'jSjbttSST AO»|gi|!g!|CDS±Aiil>;S< tfcflltlSnTJS-Si^fC 

h^M^yimii (Pi Chi a pas tor is «) «tAas^$; jitt$nT;&:«bNA, »SU< »«saKCDti«#fi 

mz^(r>i^m%'^^v\>m^^x^<±M-:>x -ae^*tifA^^nT&sDNA»cBiT«. ^sic*^ 

6nsBstUT;*c3C»3itrfflVi6n<&. 7Jii»««5icJtur««(#fit6*i«iia$nT*s«iiiitr 

e. tr=^^7«»s*t'r-r^esee©ii^#ftt8«^t +7jr»i!i»v ss[^fiiiit=^^7^Bstt^it±tbTffl 

^>T©w^^4B^:^^:fTt>nT.^»;a^>®*^«T*■5. [0012] eiT, *»?iir^t>T»jfflfcmwr^.. . 

[0 0 0 9] Se^T, fcf+7Jil»«lC il? (1) IISegO«li#:glcS8t)^>;?W^i7 



©Jte?©at6;Si^©S4*i^?a< ifejfllftdSn-SJ;^ LT«. #lC^ISfi;ftVi*i, =R»WtCtt Picliia pa 

\Z^m-iiXXts.i»l>liA, KDNA%W-r^C^ICJ:t) storis, Picliia finlandica, Picliia trelialopbila. Pi 

^^Stf^r7MSS^fe{CJtbTtSii#fitB**^llfil$*lT clii alloc lamae, Pichia membraDaefacieDs, Pichia opun 

U^^WiM^TW^WSi^. ^i:.rS^^^9i\i.^7WSI-n tiae, Picbia thermotoieraDs, Pishia salictaria. Pi 

*|cS1&itUTfflti«:ii:«i|^fr^)aseH<08[ji W chia guercuBB Pichia pijperi^*««f!I^Sn«. 

ffi*ffi«T«Ct&iWfr5. SK^^»t:+7JaBS U<tt Pichia pastoris( P.pastoristV>5) T 

«iji**r-r-5iiges*ae^iasi^ft«ca:r)fiST . 10 0 1 4] *^w©^'>Ai'ttisJ6«i;fc;^7S»« 

[0 0 10] ntfi^cfWiB$n;ati*t; »*KJ4N*®««icici 

[^)S£«?Si:rsfcje)®#g:] *KB^#e)tt. tr=\^7M T^^En575/SE?ij£^r-r-5^'>/'?^T$.o. ±0 

T*s;it*^e,, tf=^7ssss&ffift^4^©?&i£tr [0 0 1 5] 

Met-Ala-Lys-Aia-Asp-Gly^er-Lea-Leu-Tyr-Tyr-Asn-Pro-His-Asn-Pro- 



[0 0 13] *^B^©3'>Ai7©E6*<i:;^^.tf+7fllSi 



Pro-Arg-Arg-Tyr 



[00 16] 



[{k5] 
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(6) ^mW-S-'3 3 6 3 8 7 

9 10 
Met-Ala-Lys-Ala-Asp-Gly-^er-Leu-Leu-Tyr-Tyr-Aan-Pro-His - 

Asn-Pro-Pro-Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-Ala-Ile-Phe^la-Val-5er- 

Val-Ile-Cys-Val-Leu-Tyr-Gly-Pro-Ser-GIn-Gln-Leu-Ser-Ser-Pro-Lys- 

I le-Asi>-Tyr-Asp-Pro-Leii-Thr-Leu-Arg-Ser-Leu-Asp-Leu-Lys-Thr-Leu- 
Glu-Ala-PrO'Ser-Gln-Leu-Ser-Pro-Gly-Thr-Val-Glu-Asp-Asn-Leu-Arg- 
Arg-GlD-Leu-Glu-Phe-His-Phe-Pro-Tyr-Arg-Ser-Tyr-Glu-Pro-Phe-Pro- 
Gln-His-Ile-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser-Asp-Ser-Ser-Phc- 
Pro-Ly s -Asn-Phe4iy s-Asp 4.eu-^ 1 y-G 1 u-Ser-Tr p-Leu-G 1 n-Arg--Ser-Pro - 
Asn-Tyr-Asp-His-Phe-VaH le-Pro-Asp-Asp-AIa-AIa-Trp-Glu-Leu-I le- 
His-His-Glu-Tyr-Glu-Arg-Yal-Pro-Glu-Val-Leu-Glu-Ala-Phe-His-Leu- 

. Leu-Pro-Glu-Pro-Ile-Leu-Lys-Ala-Asp-Phe"Phe'Arg-Tyr-Leu^le-Leu- 
Phe-Ala-Arg-Gly-Gly-Leu-Tyr-Ala-Asp-Met-Asp-Thr-Met-Leu-Leu-Lys- 
Pro-1 le-Glu-Ser-Trp-Leu-Thr-Phe AsnJilu-Thr^I le-Gly-Gly-V^ 
Asn-Asn-Ala-GIy'-Leu-Val-Ile-Gly-Ile-Glu-Ala-Asp-Pro-Asp-Arg-Pro- 
Asp-Trp-Hls-Asp--Trp-Tyr-Ala-Arg-Arg-I le-^ In-Phe-Cys-Gln-Trp-Ala- 

II e-G In-Se r-Lys-Arg-G ly-H i s-Pro-Ala-Leu-Arg- C I u- Leu-I le -Va !-Af g - 
VahVal-Ser-Thr--Thr-Leu-Arg-Lys-Glu-Lys-Ser-Gly-Tyr-Leu-Asn-Met-- 
Va I-G lu- G 1 y-Lys-Asp-Arg-G ly-Ser-Asp-VaKMe t -Asp-Trp-Thr-Gly-Pro - 
Gly-Ile-Phe-Thr-Asp-Thr-Leu-Phe-Asp-Tyr-Met-Thr-AsiK-Val-Asi^^ 
Thr-Gly-His-Ser-Gly-Gln-CIy-Ile-Gly-Ala-Gly-Ser-Ala-Tyr-Tyr-Asn 
Ala-Leu-Ser-Leu.Glu-Glu-Arg-Asp-Ala-Leu-Ser-Ala-Arg-Pro-Asn-Gly- 
Glu-Wet-Leu-Lys-Glu-Lys-Val-Pro-Gly-Lys-Tyr-Ala-Gln-GIn-VahVal- 
Leu-Trp-Glu-Glti-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Ile-Asp-Asp- 
Ile-Leu-Iie-Leu-Pro-Ile-Thr-Ser-Phe-Ser-Pro-Gly-Ile-Gly-His-Ser- 
Gly-Ala-Gly-Asp-Leu-Asn-His-His-Leu-Ala-Tyr-l Ic-Arg-flis-Thr-Phe - 
G 1 u- C I y-Ser-Trp-Lys -Asp 

*3E5L;ftv^«5fflT. -mmm mxa, ts/ks raft mssx) s^r-rs::^^*^^, \^^7mmmz 
[0 0 18] *5!wo^ w^i^tt, •t®-j*:«ita:LT ■ [0 0 19] ^^Mc^^Ai'ii. }i=¥7mmm^n& 

r*a-1.6ie^-7>y-Xf*fi®8l»j!l. a-1.6-iBanno SL. «S®«:*>e«}£»CJ:Oaai. «Sf SCtfCj: 
syltraDsferase©75/ffiffi5«Ii:HV»ffil^tt (#«I4 0 f)9l&ti>Z.tiflr^i>. *KWT?«»J*t-S75 
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(7) iRfiB¥8-3 3 6 3 8 7 

11 ' 12 

[0 0 2 0] (2) ii«#ft^>/"ti;s3-Hr-5«« am T^3n««SEJij*i«*«n-s. 

BB^J**-r*DNA [0 0 2 1] 

*5!?gODNAtt. MM®*»^cDt:=^^7S»«lca3fe [<b6] 

ATGGCCAAGC CACATGCCAC TTTGCTCTAC rATAATCCTC ACAATCCACC CACAAGCTAT 
TACTTCTACA TGCCTATATT CGCCGmCT CTCATTTGCG TTTTCTACCC ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTCAAC 
ACT7TGGAAC CTCCTTCACA CTTGAGTCCA GGCACCGTAC AAGATAATCT TCGAAGACAA 
TTGGACTTTC ATTTTCCTTA CCCCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 
TGGAAACTTT CTCCCTCTGA TACnCCTTT CCGAAAAACT TCAAACACTT AGGTGAAAGT 
TGGCTCCAAA CGTCCCCAAA nATGATCAT TTTCTGATAC CCGATGATGC AGCATGGGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA CAAGTCnGG AAGCTHCCA CCTGCTACCA 
GACCCCATTC TAAAGGCCGA TnTTTCAGG TATTTCATTC TTTTTGCCCG TGGAGCACTG 
TATGCTGACA TGCACACTAT GmTTAAAA CCAATACAAT CGTGGCTGAC TTTCAATGAA 
• . ACTAnCGTG GAGTAAAAAA CAATCCTGGC TTGGTCAnG CTATTGAGGC TGATCCTGAT . 
AGACCTCATT CGCACGACTG CTATGCTAGA AGCATACAAT TTTGGCAATG GGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTCCGTCAA CTCAnCTAA CAGnCTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGHA CTTGAACATG GTGGAAGGAA AGGATCGTCG AAGTGATGTG 
ATGGACTGGA CGGGTCGA6G AATATTTACA GACACTCTAT TTGATTATAT GACTAATCTC 
AATACAACAG GCCACTCAGG CCAAGGAAH GCAGCTCGCT CAGCGTATTA CAATCCCnA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATn GAACCATCAC CTTGCA7ATA TTAGGCATAC ATTTGAAGCA 
AGTTGGAAGG AC Hi ] 

[0 0 2 2] SKDNAH« '^Wxk%<r)^mz^^m.Tt e^tL-T. *^BJ{Ci >)?0«>Tjf tt$n?) 

tfcDN A^^«$fflt»r-?-o-ai5$fctt±T©D ««aeaf6iK»fc*it4»geso«so«iji • mm 
o5!iefls:DNASfflvsTPCRft-eJiiis-&«)::ticJ: [0 0 2 4] *%?«©«lti#fi3'>;'?i'tt. t:=^^7Mi' 

[0 0 2 3] *55?gODNAH, fcr+7Si»SC±^T -1. 6 te^TVy-J^Sfiil^l-Sflii^SrWL. ftftP 
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tiroa^ S'>yi < t fc«iSIT5 J: 5 CitfiS-r 5 :i t ic J: 

[0 0 2 5] (3) ^f&mmmw&DNAmiSftnx 

iSi>DNA 

g[ D N A ot»ffiS«i ©g^ $ < t feaiiHS <t 5 
^c^gas s nr -5 D N A icMi- ^. . 

[0 0 2 6] Cm-C rDNA©«tgS<fej ttt, tf=*^7 

#fi D N A 0«gist» t i^-T;a < -g-oaiaETjis^s n 

(fip-6, ^«SlHim#fiDNA©«tB« 
l!«iei#SD N A(D«|«gS«lAt;t-r«eiB#fi«<ilCM: 

[0 0 2 7] ?£oT, bNAO»«ii<0Simti. jtfi^© 

DNA©5?S • 5?^«S!«iig#fiDNA©4fi2 

V>T'b3c«81!«®»gDNA©*jS«(©»m#Sffitt»C 

ttl^\^\ M»mz\t. ^«SS!il^»SDNA©«SE 

t> U < ttE?iJ4' lO-ft < t © 51 U ^5" H *sjf 
A$n5l8«©^Stt*i«*Stl«. SSIC, 3c«SS«« 



(8) it$M¥8-3 3 6 3 8 7 

#fiDNA©igSEm©'>fct< t'fo-rjro^i'U^^" 

aitio, K*#*^-fn. *-sviiim*Ejiw^&^$n 

©«II6*^ ^«ll!DNAE&*©4lS!|jj®««lt||;S:5t> 

[0 0 2 8] iffmi3.iiim:^&tLx\i, ^n^mmmw^ 

DNA©3- H®«rtC}gaiE«i©V-*-3te^Sfli 

io &DNA^mmti>cti:)ixt^tt^iz. mx^titi 
mnm»(o-7-i3-i&G^^iimtLx. m^mmtsm 

W&Dt'^A^^ti>mM>i^i^B,iz7.i;u-->ift^ 
N A ©^iaiii::^ ^ Li 5 i:1-?.ilSeS©5!S*«li^lC 

[0 0 2 9] fflVie)n«.}gaiteftT-;^-ae^tLT 

tt, P.pastorls*fctt/'^>'»«©H I S43ig^. AR 

a) G4ae?-. uRA3aeT. suc23te^. g4i 
8Httae^«*^0<i5^sn«.. jfSKtt. His4jt 
&=f-x$>i>. sfe. «fgeM©jte^tuTtt. fiiiu 
J: o fr-50fs©.»aeH©DNA-c*n««ftcffliE$ 

(sFc £RI a. !t#M¥6- 1 6 9 7 7 6^ii«) , 
■i>^-yx.b>a m^me l-185189^;Ki 
«) , •:7D^:f-ii (#MBa6 0 - 1 8 0 5 9 1 ^41^ 
W . ^V— If CCaughey, G. E . et al., J.Biol.Chem. 

266. 12956(1991) ) . Si^h 'J >\l\d^- 
30 CKaumeyer, J.F. , et al. , Nucleic Acids Res. 14.78 
39(1986) D , I GFie^Sa® (I GF 1 BPS, » 

s^F 3-50539 m'xm) iftt'TjtCTs^sna. 
[0 0 3 0] {A) m\i^7wm^w 

NAswr^nticscfviT. jifm}i^7wmnm\z 
it UT^ii^^fiffidWJ^nr^ia ii^'7S»««r* 
-5. tUt>*>. ^^Si!«iiS#ftDNA©f^toO»r±i!E® 
^gttSllffl#SDNASfl-r?.tr:^^7«B«T*0. 3? 

^ssnjgWfiD N A©«8ig««j©ffitt*t«psn5*\ 

[0 0 3 1] C©J:'5^«ttfc:=1^7)S»«»», a-*© 

7iaiS*©5?^Sl!ll®#fiDNA©m Sfcli^^ 
S!ti+7JS»S»lcSSH^^W;S:2£S^£SCS-e-. 

\i^7mmwmz\thxm^w^^<&.ifi^m^nxit^ 

SDNA©<^»frJ;l9, i^S5tr+7SSS««2rf^f!£-r5 

ismt^ ^mz\tjii^mxsmw3tTiiiAm'S.&mz 

*5 V> T)!?® W Af 5 D N A *e5ti:!|*SWffl*a*ffilw± 
50 O^A-ranttCiO^SSSnS. J^H^AUfcONA 
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a Jte^ ^iS D N A KM- & » A t il^ttD N A 

3t«5ffi-coffl|BiWfiftA*ec:-rj:5fc;&iai#tt6n 

■5, 

[0 0 3 2] ff$b<tt. *^?groj*|ltJS^#fiDNA Ji? 

Ttt, X7xD7'77, h:;^jS CCreggh et al., Mol.Cel 
I.Biol., 5. 3376 (1985) . *®i|$i¥m4, 879. 231 ^] . 
:K'fl:U?-?Aft CIto et al., Agric.Bibl.Chein.,48.34 
1 (1984), DCiHI^WijilSm312.934 ^. ^fen!|$ffm4, 92 
9,535 ^] ^*tfflViS.n-5. 
[0 0 3 3] JgHIE»tfflt>6n5^^t:+7S»« a? 

J: < mmvt^p^ ^/ -;i/«fl;tt»S (nethylotrophl 

c) sss-c*^, a«7S:^^'v-;i/jSft;tt»«tUT , 

tt. :aflJS«Hrli*«g^14P.pastorisGTS 1 1 5lt 
(NRRL Y- 1 5 8 5 1), P.pastorisGS 1 0 

«c (NRRL Y-1 8 0 1 4.) , P.pastorisPPF 1 

tic (NRRL Y- 1 8 0 1 7) , ^^SlP.pastorisft 
(NRRL Y-1 1 43 0. NRRL Y- 1 1 4 3 

1) ^miTh-^n^. 30 
[0 0 3 4] tt, S6CffSL<tt. 'S^l3.<bh--0 

«H I S 4^^^.pastorisGS 1 1 Sftt (ATCC 2 0 
8 6 4) . ARG4^!:^P.pastorisGS 1 9 Ott, HI 
S 4/URA3^i:5feP.pastorisGS4-2*lc, HIS4. 
/URA4^^P.pastorisPPF Ittc (NRRL Y- 
18 0 17: *@!|$I1:®4.812.405 ^*^#tf 6 

}g«»A 

■7-* -ite^ SWf t»©Sffl H LV». 

j^«»A-r?.DNA7>»iiOji*n 

Tti®#SDNA*t«fi(f$n;t?^Me^«^ i^mM^r 

[0 0 3 5] ^^^fSiM^rmmnmi. 

V, 2%-^:fV>, 2%if)l3-7.) , YPMJSiffi'd 

2%'^-/h>. 29i;)<^'y. 



!|$B8¥8r3 3 63 87 

T« hr=i^7SSiso4wc;K»s#A.;at> d t ss«r 
[0 0 3 6] ±m(Dm^Wi^mm. ;»4*»^-r<ttk mc 

SttSSaattl gES§^ico« (sFc eRI a) , « 
^liMS?^ (EGF) , ^g*Jl^t>aaiH^ (GR 
F) . IGF liB^MSRS (I GF IBP 3) , :fa 

■^D+t— If • 74^*-»vin^gas, tf, m 

[0 0 3 7] SrgaM«*©fcii&lc*ffl;ft%S?Sli, a 
^<D^mzJ;:.r)f^m-i>Cti>^-Q^^. ±260 
fc«ttK^^7JRBIS«clC«ae««o- H-r -SDNA* 

m^.T!^>:^m. ^^mmmw&DiiAai^wEmizmtt 

(ESSV-:«j-®e^ttfclC»SaS$3-H^SDN 
A&JfALfcDNA&ffl ViT^^l! t:+7SSS« £ J&M 

eftTsm »sa®*n-HT*DNA4:t-r«.iia 

ft^ tr=^^7SSS»*5#-rs^^SS!»^#gD N A*» 

^mz, *ig?g©tftttis#fiDNA®si«css-a-L 

*S:(4. ^^S!fc:=^^7S»Sflc*JhiB®^fi«i 
»«#SDNA*il«gSaa*3-H-r5DNAT^ 

[0 0 3 8] mSiAII5eK^:S?S©t^=^'7BBS«. 

«. (2)^swc3fs®«ase*:i-H-r4DNA&c; 

©DNAtt. ^M©»SeH^a-H1- 5DNA*tRN 
[0 0 3 9] Zfn^E-^—thxit, P.pastoris©AO 

X 1 :/o^-^'- (7'7'f7'j-7;i'3-;v^+v^- 

i?ae?©&ft®yn*-3'-) . F.pastorls©AOX 

2-:fa=E—^- (±ti>i^u- 7;i'3-;i/:t-*->y- 
•fe'fie?®fc*®:/n^-^'-) , P.pastoris®DAS 
(vJh:Hn=^^->7'feh> -»^— tfJte 
^<Dfttb<D-^a^-if-) , P.pastorisOP4 oynt 

(P4 0 2ifi^©;t*©::^D^-^'-) . p.past 

oris©7;Ux t h* r t H tafi^©^*©^' 
n^-:?-$&JiP.pastoris©IIKTl:: KnyrJ— fe'it 
e^^©&*©7'n^-^'-;a:f*t#tf&n-5. »*L< 
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\t. P.pastorisroAOX 1 -/u^—-^— (Ellis et a 
1.. Mol. Cell. Biol., 5. 111(1985), ^H^fFm 855. 23 

4J;5tc<^ffliSn;tXSIBAOX2:/D^-3'- (Ohi. 
H et al.. Mol. Gen. Genet., 243, 489-499. 1994^. <^ 
M¥4-2 9 9 9 84^i>ffl) TS.-5. 
CO 0 4 0] ll»WC0faoSMaH$n-H-r 
5 D N A ® 19 V ;WBe?IJ Sn-H-rSDNAS 
^UTI^iTiVs. *^;!i»SDNAS#-r-5ffiS^eg6R 

HT-SDNA, A>BSSa-S-&H^^ (aMF) 'J-^' 
-EMS:a- i<LT>>^>DNA (:/n-fe-y->>i'gKffi£ 
3-HL/TV»SDNAEJ>JS-&tJ. Lys-Arg) . 
■^7 X U '75^-^ C -> i^:h;UE?iJO J: ^n^ff / -JVMit 

[0 0 4 1] *^BJ-cffl^ie,n^)e¥^-5^-^'- 
[0 0 4 2] *fSI«05IS*li. ±l2<DDNABa^i(Cjni 

tie.tl-53l*?V-*-jtg^tUTtt, HIS4, AR 
G4. URA3. /0»SSUC2. G4 1 SiHttae 

[0 0 4 3] mm03kmmizmn^mttift»m\i^7 
ti^mi&\z\imzmm\tu<, m^<D^mm (ypd 

abfcmST*<5C:i:AW^t<. *«I2 0~3 0'C, jf 
SL<tti!i?l2 3~2 S-CT^S.^^ropHfe. It^ffl 

i^^mpL^::tiii-v^^. iSS±filS:lliRU 

[0 044] 

mm(D^^] *%B^tt, i;^7js»sic63fe-r^.iia 
&m<Dmmw^\zmtyi^ y/^i7)ii:T^^<Dm&^m 
tbxmm^h<o-c$,i,. s^^mw&\zmt)^^>/^ 



(10) 1*BB¥8-3 3 6 3 8 7 

18 

£egtl^-t)L<»4S<HO»geM*f!S . jg^S-fr 
®e^U"^;i/Tl:f=*^7«»S*t*3fe*-r-5» 

mw&^i^^-r^^mommzh'Dfi.iii?), * 
(Dmmmiitimh, *o^«ii!tr+7»sttc»cjtUT« 

i(> ,T. *%?goigfiiiit:^7Bs«c^£^±a:-r-5^;ijgic± 

rmmnmi. mmsmm±m(Dm^tLxmMxs> 

[004 5] 

immmi kt. Mi&m^^ifmm\zs-:J\'^x:^^m 

[0 0 4 6] *Jfi«»|l t!=1^7«»S**®»«#g3' 

(Saccharomyces cerevisiae) 63l58l^#gjt 
30 &^0CHiiPCR&xmmbx:rn--::ftfiU b! 
+7Jil»SOftfe*afi^S1}-if>««TUT. t:^7S 

ASSgjgLfc. 

[0 0 4 7] (1) PCRj^lCi-5/OSSOOCHl 

CThe EMBO Journal vol.11 no. 7 p2511-2 
519 (1992): P2513. Fig.2) ICBB^®DNAE5IISS 
IC. -^-Oge^lRM^Oll^SSDNAlCffiltWi^tEJIHC 

40 H i n d I I I SSiSS8ffiS#4 U^N5)5«y7< T- : 
5* -CGAAGCTTATGTCTAGGAAGTT 
GTCCCACCTG-3' . SlXC*fi!l::^5'f T- : 
5' -CGAAGCTTATTTATGACCTGCA 
TTTTTATCAG- 3 • (P C Riii|iiffly5-1'^ 
-) SDNA-&*£^M (ABIttS. ^x;l/3 9 2DN 
A/RNA-»-feU-'f1f-) SffltiTft^^gtUfc; 1 
Kl^^'f V-SrfflViT. ■^Si (Sherman, P., Fink.G.R.' 
and Hiclcs. J.B. (1986) Laboratory course manual f 
or methods in yeast genetics. Cold Spring Harbor L 

SO aboratory. Cold Spring Harbor, New YoriO Ic^r? TSS 
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ULit S. cerevisiae AH22ft (a, len2, his4, canl) 
(Hionen. A. et a 1 (1978) Proc. Natl.Sci USA 75, p. 

1929 ) ^^^^WDNA^mmtLX, PCRSJS 
(9 4"CTli^W. 5 0"CT24J-W, 7 2 "CT? 2^^-55/ 

2 S-y-'f i^jP) (DNA Thermal Cycler Model PI2000 . 

PerkiD-ElmeriO Sffoft:. i^m-^ntzDNAWihlZ-D 

\mmLff/y-(^-t^i'i^i&^tmzt^ (1458 bp) 

[0 04 8] (2) /'?>SiSfi6*OCHlfie^®-9-:/ 

. (1) T^€.nfcPCRJi1@»rM-i£H i ndlll 

pUC19©HindIII ^mzD--:/ifn-=.>if 

Lfe. f^3sanfc::/7X5 K (pkmo4 9, bi3) s 

Sca^O^ISiil^ (BamHI, EcoRI. Kpn 

I) rmitL. ■€-o«ef/x:5'->*^ssnTVi-5oc 

H 1 jte?©«BrgBffi CEMBO J. 11. 7 p2511-2519 (19 
92): p2512. Fig.l RU p2513. Fig.2 ] tlt«U«:t 

[0 04 9] (3) OCHi3te^^&:/n-:/fri>tf 

li*7JS8S (Pichia pastoris GTS 11 5») 
PD^^ (lit Yeast extract, 2X Peptone, 2% Giucos 
e) T. 3 0"C. 3BraiggL'. Sherian e>©:;^j£ (She 
raan, F. , Fink,G.R. and Hicks, J.B. (1986) Laborat 
ory course manual for Methods iu yeast genetics, C 
old Spring Harbor Laboratory, Cold Spring Harbor, 
New York)lCfi£t>T»sfiftDNA*|«!fiLfc. m^tlit 

Vy (Hybond-N. TTi/YAttfi) \ZYv>7.-J 7-\^ 
it. (1) •t?»6n«:/'?>»S*3feOCHl«e^-H i 
ndlll UfM-S TD I G-EL I SAgia+'> 

-'j>:y-T>/wAtt») ^m^-^xi^mbr-^a-f 

(Sambrook, J., Fritsh, e. f. and Maniatis. T. (198 
9) Molecular cloning: A laboratory manual, Cold Spr 
ing Harbor Laboratory, Cold Spring Harbor, Nev Yor 

k) . /^>mm^^ocHi^&^tmm^o$>^]&& 

[0 0 5 0] /0»Sa5l50CHljtfi^i:t;+71[» 
S©SSfefl£DNAi:0ffl|^ttlCt3ViT«^?gT*-5fc 

6, A-f^gy-rHf— >3>otas (6 St:, ss-c. 
4 5x:) rc;«c»*# mm&: o. 2~o. sxss 

C, fi«:gfi~4 2"C) lC':3l/iT«*i»f«fLfc. 

XSSC, ^fi. 3 0». 2lli!fei^S&. ■a\ZO. 5X 
SSC, 4 2'C. 3 0i^. 2|Hli!fe»Lfc«-&lC. EcoRI 
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y u y-f -if— > 3 vcoiaa&txijt^^frs^jt^c^jo < ijg 

^A»tCf S;itlw<tO. A>S!®S3feC0OCHl®feT 
iffl l^tt © * 5 ite^ *i tf =^^7J!l»S®ifefe«t±lC#ft 

[0 0 5 1] (4) Ag t 1 O^-f :/7'J-C0f^S 

(3) ©i|g«(cScJt.^T. tf^7SSSS©ife6fliDNA 
©E c o R I effr (« 5 k b) Oi? n-->{f^n^ 
fe. ST. ii!5l5 0«g©P.pastorisGTS115tta 

i^? 3l5S^e<*:DNA (NRRL3Ff6S-^Y- 1 5 8 5 1) 
2 0 OmmmiSL(DE c oR I T-SJ^^bL-t^, 0. 8 
%<D7i3u-7.ii')V9.fSMmz^r)m4. 5~61cb© 
DNA^i^mi^lS.Lft. |5IiRbfcDNA©-eS£ 1 u g 
©A gtlOarm ( Tlambda gtlO vectordigested w 
ith EcoRI and dephosphorylated J . 7.hyi^i^—> 
• ttSD t'jy—>3 >L. Gigapackl I Gold Packagin 
g Extract (7, h 7^ >'->aS) ^m^-^rny^V> 

ifkfj-ort. ^omM. ;^i"j-->y»ri2>sft»©y 

20 [0 0 5 2] (5) 7'7-i'A-1':/Uy'f-lf— >3>' 

(4) TfPSbfcffimA :? T-v'^'f U -^SOmiig 

©i7'w-h*fcO200 ~300 :/7-i7ic;is±-3{cy 

• (Hybond-N, 7Tv--\' AttK) (rh7>X7r-bfc. 
cne ©7 -i';l':5'-2:10t!cf^§?L (:^Xi7U-->y 
» : mSOOOZfy-i;) , Wie©/X>SSSS3feOCH IJi 

e^Wffr S:::^n-:/ic UT/W :/u y-f -tf- -> 3 >=&fT 
ofe. ^©iS*. »i«;a:i4fi©#-:;x^:ry7-i7*J 

3£?. [0 0 5 3] (6) ADNA©»« 

(5) T«tasn&#i??-<:/:/7-j'©3%. 

.1 0:^7— i'&StX. single plaque isolation ©^. 
Sephaglas PhagePrepKlt (7 7)l''V->7ttfi) Srffl 
<.»TADNA4ttta. »»L/5:*DNA*« 
a©®fS»5ll (EcoRI. Bg III, Hind III, 

xhoi) <Dmit/'^iS'-yi7iio-7,^)vm^^mx 

JttHELfctCa, 1 0^'D->^1^8i7D->^T*ti^- 
©^fADNA (ttSkb) i^LX\^^^Ctifi^i^r3 . 
ft. 

40 [0 0 54] (7) •y-:/i7n-->y 

■5-©5-&©li'n->lC"PViT. JfA$n&EcoR I 

pUCi9©EcoRi asttic-y-:/^' u--yff 

>T. pKMSO (EI4 ) Sf^SLfc. 
[0 0 5 5] (B,) v>KU^O\ZWXiiXltDnA^W 
©lfiSffi5lI*il^75 /BeE?'J©ft« 
p KM 5 0 JCif k:=^'7JB»«**OE c o 

R I »rfr©fflSE?'J&8feStt. pKM5 O^fflViT^ 
□ -X > y b fcjfefei* D N A»rM-©iWS»*«SH SfPS 
$6lCUi<r5*»©SIIS»SllSrfflV»T<tOPaillC-9-!f 
SO ->»«fL'fci|g«. «l2.5kb ©Eg 1 II»fM-*fcA>» 
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SO C H 1 jte^ i:©ffi|^®Jgt;0i#ft1-5 d t^^s^^rn 
.fc. -eCT, Z.<Dm2. 5kb<DBg lIlSfM-ODNA 

is»**ffl ViTg|5iJ-»ffr ic p u c 1 9 cu-:/^ O- 

:i>i^L/, -€-ne©DNAffiSE?lJ^£Ml 3~4 0^7 
■i-^—m.!^ Reverse prliiier(7 r^l'Tv-TLKBA'-f 
xiz/nv-) SrfflViT, DNA'>-!;x>-*)r~ (A. 
L. F. DNAv-i'X^-S— . .77;UV->7LKBA 

[0 0 5 6] pKM5 OfCtfA$nfcA>»®OCHl 

Jifi^iffilRltt**Tffi«^^trae^»fM- [Bg 1 II 
~Sa 1 iSffr («3. Okb) ] ®MSE?tJSft:£L 
4 0 475/1575^?.*^ Open Reading Fram 
e (ORF) (134. ^mmm) *i?¥«EL.Tlri&. Bg 1 II 
~S a 1 I ^iSL^-COmSMm (2 S 5 S b p) RZfOp 
en Reading Frane ffi«*T5 /SfC«s!?bfcfi?iJ«E 

^>jS^S!Sm#JO*l^i;s BjIgttSPfS (A s n - X a 
a-Ser/Thr) *t2ir^#fiLTlifc. 

[0 0 5 7] -A^^r, t;=^^7^SSB&*0±f2ORF® 
tS©75 / KSa?'Jt/'^>SS**OCH iaei=-E&3fe© 

■C*^Ufcbr=^^7liBS63l5(iDEc OR I»fM- (iWSk 
b) lCJ;oTzi-KSn575/iEE?iJ«/^>»S4* 
O C H 1 ae^lC J: o T n - H $ n-5 7 5 / KE?iJ t 
4 0%or)ffi|8H4S::irLTVifc (0 5) . S&. ^75^ 
KS5iJ*3-K-r5DNAU'^;WT©ffi|B|ttH. iWSS 

-a*»j.enfc (*isw©fc:=^'7«»s*«©«ja#« 

^'>;"?i'©As ri"» Rt; S.cerevisiae OCHlSe 

®Asn2»> ) . 75/g66e?ij*>e7^ssn<b^:^^a 

tt. s.cerevisiae OCH 1^6*^5 5 kD aT!*<&<D 
tr=^^7ii»SS*®«®#Sj^ W<i?tt4 6 k 
DaT*:3fc. 
[0 0 5 8] m^yni7(r) Hydrophobiclty S:j± 

e.#e.nrcEc oR mM-«. fc:+7«BS4*®oc 

CH1S3». NmiS#}&(C|gS3€^ (oembrane spa 
nning donain) d:mt>n«l9K;K1i^«E«^$%UTV)d«t 
(Th r'«~Ph e") . t:+7S»SE6*©«|^#S 

[0 0 5 9] mS&m 2 S«i#gD N AJgmcDf^fi 
(1) M^rmim^^omii^W&D'iiAOi Genoolc s 
outhern /Sflr 

5liS«s| 1 Ti7 n-i:>i/b& t;^7S»S4*otS«# 
SDNA£««lxfcSt*&ff»-r5BWr. *-rKDN 
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Genomic Southern Hybridization Srfrtjfc. ?iii:L' 
Tfflt^fcP.pastorlsGTS 1 1 5 *roS^fi<i^S:B g 1 I 
I, EcoRI, SphI, X b a I 

7ny hufc. j^icii=t^7Jii»ea*o«ijS#fiDNA 

CDgeaiR««iS3-Hf SDNAEJ^JS^t^DNA^f 
(0 4, pK50©HnidIlI -H I n c IlBrfrii^J 
9 0 0 b p. iiS£^J^G?J#^ 1 IB«omS##1488 

*^5J;5t. tr:*^7ili»S6«©*IM#gDNAyn- 

7MBSS*®»«#ftDNA«#-®e?T*^.c:i: 

[0 0 6 0] (2) H I S4SS*JT-*-tLfcfc:+ 
7Jg»es j|5®ltig#gD N A?K®tt®f^H 
1^^7S»SS*«tl®#fiD N A t-tO^jaoS^fefls: 
»fM-S$tfy7;^5HpKM5 0 (BI4#Sa) OAsu 

a? I i*ii^Ba 1 i^&^mitLx^mmmzL. 

PpICH I S 4agT:fe<ki;^^ttK^SH4 I gE§$# 
a^ae^ (s F c e R I a) h^ifXU 
T, :/7X5I<pKM7 4 (08) Sf^/SLfc. pJStt 
iSS?a14l gES««:a«ae^ (sFc e R I a) % 
^a.- S.cerevisiae S\J C 2 i&B^<D-y if ir 
Jl/EJiJS s F c £ R I afifi?- (Nucleic Acids Resear 

. ch, Yolune 16 Humber 8, 3584 (1988) 

NmWztimb. F.pastorisAOX2jteToyD^:- 
J: I/P. pas t or i s A O X 1 Sfe^ 3^ - S ^- 5- 

X) -ffi«*aJSLfcDNA»f>i-e, P.pastoris-Chh** 

1 g ES§*©MBa^«« ( 1 7 2 75 /K) 

[0061] gEpKM74SrSph IRUP s t I Tig 
fcU. P.pastorlsGTS 1 1 5«c (his4) (NRRL^ 
ft#^Y- 1 5 8 5 1) 4 5«5 

(Dmmm^i^ (hi S4) timnrttz. ^nr, 

[0 0 6 2] (3) GTS 1 1 5/pKM7 4jgS<ESi 

40 womvr 

/•«>»eocHiae^=^«a«5icr)ViT. K«c«sffl» 

ttS^oT^D, 3 7'CTJ5SWT^Ja:t»Ct**a^Sn 
TV^-S CNakayana.K., et al. EMBO J. 11. 2511 (199 

2) ) . ^cr, (2) r'^<bnftmnmt&mzz>^^r 

^Sm^^^m^fc. YPD7'l^-hS:fflV»T4 5«cC 

2 5"C. 3 CCRt^S 7'CTOricWS-en-fn 
S!Sbfci:d5, 5^ 1 0ttc*53 7t;-C{£iSrT#?S:A^-3 
it. -:5T, }l^aiEfil«t05-6ffiSCl OflcSSl/^, Ge 
Domic Soutliern Hybridizatioiii&ffo;t^;i5, clO^ 

50 ^©2» (KM7 4-2Rt;.KM7 4-5«Q) 
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(13) 



8-336387 



23 

-V^WVt^. Sou them Hybridization 

[0 0 6 3] ^(^\zm^mm (KM74-2«c) JC:^ 
i^^T, <kOPa3>5:Genoniic Southerns?^ (0 
9) . B9JC^TKM4 5ttc«, pKM7 4(DH I S 4 

( s F c £ R I a) KDNABrfr*, P. past 

orisGTS 1 1 5his4ttc(^bis4afi^ffifcm^».S-li:fc 
J^Re^«cT. s F c £ R 1 aase^43^ig^STt5 10 
feCOT*^. GTS115». OCHlite^iaF^ttK 
M4 5fl:> OCHl3te^^«««;KM7 4-2ttclCtP(<> 
T, S^feflcDNASEc oR I SD^B g 1 I T TtSfl: 
»«S#:gDNACD±8S« (09*, ^0-^1 : 0 
4lC^-rpKM5 0 Bg 1 II-As un»f«r 125 
6 b p . "JfiSS2^J^ffi^J#^ 1 i2«0:g»#^ 2 -fig 
S-^1258) RlXH^^SDNACDSi^ (0 9 4>, Zfu- 
:/2 : 04lC^-rpKM5 0, Hind III -EcoT 

1 4 1 BfM- 4 6 8 b p , m&m^mmn^^ i e«<^ 

^SS^1488-J£S#-^1948) *yD-:^i: LTGeoomi a? 
c Southern^tff^rfrVi. KM 7 4 - 2»<D*f«#SDN 
A*t, «AbfcpKM7 4jie^»ffr(CctO«g«^EnT 
;.i^;it«r?6KU:/5: (HIO, Hll#Ra) . 
[0 0 6 4] (4) t:^7M»S<^li®#fiDNA«« 
ttCOMitt:^ s F c £ R I a^Sac^^W 
lf+7Jii»«»ja#fiDNA«««c(OM®#S0^gS^^ 
.«a#gDNA««ttcKM7 4-2:j3ir;KM7 
4- 5*i:S^il!ttci:bTKM4 5»^.3 XYP + 2% 
CDp^^/— ;U (3% Yeast extract, 6X Bacto peptone, 
2X Methanol )Mig%T. 2 5t:, 4Qni$||^. 30 
±jfJ:0 I gE77>r >f—*7AtJ:0, sFc£ 



RI a^Ma^SSbfeo aSLfc^sFc £ R I 
ge:fe<i:;[/^PNGa s eF (Genzyme ttM) 'VTT.ny 
=^^>i!g^g|»«S:H^.Sbfc1t>^;U^ S D S -3j^U 7i7 

u;i/75 Ky;i/mtL*«iT«#fbfc (012) . ccdjs 

«IISf*SDNAj</tS^S$nTVi;ftViKM4 5*Ttl 

iis^i^^ftco s F c £ R I amw&tm^^n^ m 1 

2, k->l) (0\znL. »®#SDNAS^a«cT»^ 
KM7 4-2St;KM7 4-5«**<^sFc £RI a 

3) . ^^\Z. cne^OSaoH^PNGa s eF (Ge 
nzyme th») I^Ui^^fiS^fc: t 

(012. l/->4, 5, 6) . ;io43^^ft^>^co 

P.pastoris««#gDNA«««cTtt««(0#g*^ 

[0 0 6 5] 

wmm^ : 1 

mn(D3i^ : 2 8 5 8 
: 2 . 
£3^J09S. : genomi c DNA 

®ai 

: P.pastoris 
«c« : GTS115 

: CDS 

#ftfifi : 1027-2238 

i|*ISSft5£b:t;&a:s.p 



mm 

AGATCTGCCT GACAGCCTTA AAGAGCCCGC TAAAAGACCC GGAAAACCGA GAGAACTCTG 60 

GAnAGCAGT CTGAAAAAGA ATCTTCACTC TGTCTAGTGG AGCAAHAAT GTCnAG(XX; 120 

" CACnCCTGC TACTCCGCCA CaACTCCTG AATAGATCAC ATACTGCAAA GACTGCTTGT 180 

(XiATGACCTT GGGGraTTT AGCHCAAGG GCAAinHG GGACATTTTG GACACAGGAG 240 

ACTCAGAAAC AGACACAGAG CGTTCTGAGT CCTGGTGCTC CTGACGTAGG CCTAGAACAG 300 

GAAHAnGG CnTATTTGT TTGTCCATTT CATAGGCTTG GGGTAATAGA TAGATGACAG 360 

AGAAATAGAG AAGACCTAAT AnTTTTGn CATGGCAAAT CGCGGGTTCG CGGTCGGGTC 420 

ACACACGGAG AAGTAATGAG AAGAGCTGGT AATCTGGGGT AAAAGGGTO AAAAGAAGGT 480 

CGCCTGGTAG GGATGCAATA CAAGGHGTC TTGGAGTTTA CATTGACCAG ATGAinGGC 540 . 

TTTTTCTCTG TTCAATTCAC AnTTTCAGC GAGAATCGGA HGACGGAGA AATGGCGGGG 600 

TGTGGGGTGG ATAGATGGCA GAAATGCTCG CAATCACCGC GAAAGAAAGA CTHAIGGAA 660 

TAGAACTACT GGGTGGTGTA AGGAHACAT AGCTAGTCCA ATGGAGTCCG nCGAAAGGT 720 

AAGAAGAAGC TAAAACCGGC TAAGTAACTA GGGAAGAATG ATCAGACHT GAmGATGA 780 

GGTCTGAAAA TACTaCCTG CniTTCAGT TGCTimCC CTGCAACCTA TCATTTTCCT 840 

mCATAAGC CTGCCTTTTC TGnTTCACT TATATGAGH CCGCCGAGAC HCCCCAAAT 900 

TCTCTCCTGG AACATOTCT ATCGCTCTCC nCCAAGHG CGCCCCCTGG CACTGCGTAG 960 

TAATATTACC ACGCGACTTA TATTCAGTTC CACAAHTCC AGTGnCGTA GCAAATATCA 1020 

TCAGCC ATG GCG AAG GCA GAT GGC AGT TTG CTC TAG TAT AAT CCT GAG AAT 1071 
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(14) it$BB¥8 - 3 3 6 3 8 7 

25 26 
Met Ala Lys Ala Asp Gly Ser Leu Leu Tyr Tyr Asa Pro His Asd 
1. 5 10 15 

CCA CCC AGA AGO TAT TAC TTC TAC ATG GCT ATA TTC GCC GH TCT GTC 1119 
Pro Pro Arg Arg Tyr Tyr Phe Tyr Met Ala He Phe Ala Val Ser Val 

20 25 30 . 

AH TGC GTT HG TAC GGA CCC TCA CAA CAA HA TCA TCT CCA AAA ATA 1167 
He Cys Val Leu Tyr Gly Pro Ser Gin Gin Leu Ser Ser Pro Lys He 

35 40 45 

GAC TAT GAT CCA HG ACG CTC CGA TCA CTT GAT HG AAG ACT TTG GAA 1215 
Asp Tyr Asp Pro Leu Thr Leu Arg Ser Leu Asp Leu Lys Thr Leu Glu 

50 55 60 

GCT CCT TCA CAG HG AGT CCA GGC ACC GTA GAA GAT AAT CH CGA AGA 1263-. 
Ala Pro Ser Gin Leu Ser Pro Gly Thr Val Glu Asp Asn Leu Arg Arg 

65 70 75 

CAA m GAG TH CAT TTT CCT TAC CGC AGT TAC GAA CCT TH CCC CAA 1311 
Gin Leu Glu Phe His Phe Pro Tyr Arg Ser Tyr Glu Pro Phe Pro Gin 
80 85 90 95 

CAT AH TGG CM ACG TGG AAA GH TCT CCC TCT GAT AGT TCC TH CCG 1359 . 
His He Trp Gin Thr Trp Lys Val Ser Pro Ser Asp Ser Ser Phe Pro 

100 105 110 

AAA AAC TTC AAA GAC TTA GGT GAA AGT TGG CTG CAA AGG TCC CCA AAT 1407 
Lys Asn Phe Lys Asp Leu Gly Glu Ser Trp Leu Gin Arg Ser Pro Asn 

115 120 125 

TAT GAT CAT TH GTG ATA CCC GAT GAT GCA GCA TGG GAA CH AH CAC 1455 
Tyr Asp His Phe Val He Pro Asp Asp Ala Ala Trp Glu Leu He His 

130 135 140 

CAT GAA TAC GAA CGT GTA CCA GAA GTC TTG GAA GCT TTC CAC CTG CTA 1503 
His Glu Tyr Glu Arg Val Pro Glu Val Leu Glu Ala Phe His Leu Leu 

145 150 155 

CCA GAG CCC AH CTA AAG GCC GAT TTT TO AGG TAT TTG ATT CH TH 1551 
Pro Glu Pro He Leu Lys Ala Asp Phe Phe Arg Tyr Leu He Leu Phe 
160 165 170 175 

GCC CGT GGA GGA CTG TAT GCT GAC ATG GAC ACT ATG HA HA AAA CCA 1599 
Ala Arg Gly Gly Leu Tyr Ala Asp Met Asp Thr Met Leu Leu Lys Pro 

180 185 190 

ATA GAA TCG TGG CTG ACT TTC AAT GAA ACT AH GGT GGA GTA AAA AAC 1647 
He Glu Ser Trp Leu Thr Phe Asn Glu Thr He Gly Gly Val Lys Asn 

195 200 205 

AAT GCT GGG TTG GTC AH GGT AH GAG GCT GAT CCT GAT AGA CCT GAT 1695 
Asn Ala Gly Leu Val He Gly He Glu Ala Asp Pro Asp Arg Pro Asp 

210 215 220 

TGG CAC GAC TGG TAT GCT AGA AGG ATA CAA HT TGC CAA TGG GCA ATT 1743 
Trp His Asp Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp Ala He 

225 230 235 

CAG TCC AAA CGA GGA CAC CCA GCA CTG CGT GAA CTG AH GTA AGA GTT 1791 
Gin Ser Lys Arg Gly His Pro Ala Leu Arg Glu Leu He Val Arg Val 
240 245 250 255 

GTC AGC ACG ACT HA CGG AAA GAG AAA AGC GGT TAC HG AAC ATG GTG 1839 
Val Ser Thr Thr Leu Arg Lys Glu Lys Ser Gly Tyr Leu Asn Met Val ^ 
260 265 ' 270 
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(15) 



#M¥8-3 3 6 3 8 7 



27 



GAA GGA AAG GAT CGT GGA AGT GAT GTG ATG GAC TGG ACG GGT CCA GGA 
Glu Gly Lys Asp Arg Gly Ser Asp Val Met Asp Trp Thr Giy Pro Giy 
275 280 285 

ATA rrr aca gag act cta th gat tat atg act aat gtc aat aca aca 

He Phe Thr Asp Thr Leu Phe Asp Tyr Met Thr Asn Val Asn Thr Thr 

. 290 295 300 

GGC CAC TCA GGC CAA GGA AH GGA GCT GGC TCA GCG TAT TAC AAT GCC 
Gly His Ser Gly GId Gly He Gly Ala Gly Ser Ala Tyr Tyr Asn Ala 

305 310 315 

HA TCG HG GAA GAA CGT GAT GCC CTC TCT GCC CGC CCG AAC GGA GAG 
Leu Ser Leu Giu Glu Arg Asp Ala Leu Ser Ala Arg Pro Asn Gly Glu 
320 325 330 335 

ATG m AAA GAG AAA GTC CCA GGT AAA TAT GCA CAG CAG GTT GH HA 
Met Leu Lys Glu Lys Val Pro Gly Lys Tyr Ala Gin Gin Val Val Leu 

340 345 350 

TGG GAA CAA rrr ACC AAC CTG CGC TCC CCC AAA HA ATC GAC GAT AH 
Trp Glu Gin Phe Thr Asn Leu Arg Ser Pro Lys Leu He Asp Asp He 
355 360 . 365 

cn AH cn CCG atc acc agc nc agt cca ggg att ggc cac agt gga 

Leu He Leu Pro He Thr Ser Phe Ser Pro Gly He Gly His Ser Gly 

370 375 380 

Ga GGA GAT HG AAC CAT CAC CH GCA TAT ATT AGG CAT ACA TH GAA 
Ala Gly Asp Leu Asn His His Leu Ala Tyr He Arg His Thr Phe Glu 

385 390 395 

GGA AGT TGG AAG GAC TAA AGAAAGCTAG AGTAAAATAG ATATAGCGAG 
Gly Ser Trp Lys Asp *»* 
400 

AHAGAGAAT GAATACCTO TTCTAAGCGA TCGTCCGTCA TCATAGAATA TCATGGACTG 
TATAGTnn TTrrrCTACA TATAATGAH AAACGGTCAT CCAACATCTC GTTGACAGAT 
CTCTCAGTAC GCGAAATCCC TGACTATCAA AGCAAGAACC GATGAAGAAA AAAACAACAG 
TAACCCAAAC ACCACAACAA ACACTHATC TTCTCCCCCC CAACACCAAT CATCAAAGAG 
ATGTCGGAAC ACAAACACCA AGAAGCAAAA ACTAACCCCA TATAAAAACA TCCTGGTAGA 

taatgctggt aacccgctct ccttccatat tctgggctac hcacgaagt ctgaccggtc 
tcagttgatc aacatgatcc tcgaaatggg tggcaagcat cghccagac ctgcctcctc 

TGGTAGATGG ACTGHGrrr HGACAGGGG ATTACAAGTC TAHGATGAA GATACCCTAA 
AGCAACTGGG GGACGHCCA ATATACAGAG ACTCCrrCAT CTACCAGTGT TTTGTGCACA 
AGACATCTCT TCCCATTGAC ACTTTCCGAA HGACAAGAA CGTCGAC 

-7.. G 1 cNActtN-7"t?>!Ui?';Hl1j-^>:feJ;:; 
F u c «73-X*ii:>*'rS* 

[El 2] /x>s«ir:fett^«iMa«(^«i«fliii^x;i/$ 

jfe^, 3tta-l, 3jie^. 6tta-l. eis^tecfct; 
4l±^-l. 4j|S#*«*T^. Sfc, N-llnke 
d«i«^3<7) TMaj tt/hBSft (ER) T'&«Sn-5V> 

[0 3] /X>»Sd&*OCHUigT*t-y-yi^n-i:> 
^Snfc^^;^^ HpKM0 4 9S:*TBIT*^o ' [0 



1887 



1935 



1983 



2031 



2079 



2127 



2175 



2223 



2271 



2331 
2391 
2451 
2511 
2571 
2631 
2691 
2751 
2811 
2858 

[04] pKMsojcifxsnfcae^BfM- 

OCHlitfi^tffligtt^^T^P.pastorisSfefefrDN 
ifiSE J^Jct 0 ^ O C H 1 fifi^ aiRjg^*^ 

r. 

[05] /os^ocHiae^^Tjtn-H-r^jayK 

E?|J (±a) (!:P.pastorisll®#:gDNA*ta-'Kf 

[06] nym^^%(r>ocw\9yn^ (a) tP.pa 

storisS*<^«®#S^'W'^i7 (B) (0 Hydrophobicit 
y :/n7r-f;ustfceb&0Tfts. 

7] fcr+7S»e<0SIS#SDNAS:/n-:/^:L 
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fcGenomic Southern HybridizatioDCDife:^^, 7:tfO— . 
[08] P.pastoris»®#:gDNA«:K/^X^ H (p 

KM 7 4) (Drnkmrnmi^Thtm^h^. 

[09] li«#SDNA«ja»KM74-2t3cJ:i;^t 
«cGTS115. KM4 5 0[)S^feft:DNAOlt®#Sa 
eTM€^<Z)#liiS^bfc0T. H't'COT^ftGeDomicS 
outhern Hybridizalion^fflcfflV^fcyn— :/0(iB& 
^Lrc0T»^o la^f. EttEcoRI*, Bg 

f±B g 1 I I S:«*T^, 

[010] S«#SDNA»«»KM7 4-2:fecl:r;» 
*acGTS115, KM4 5lCO(.iTEI9T^b&yP 
— y 1 $:ffll^TGenomic Southern Hybridizationj5Plf& 



mi 1] »IS<*:gDNA^mKM74-2*cfci;^ 
itttGTS 1 1 5, KM4 5tC^ViT[g9T^bfcyD 
— :/2 fefflViTGenomic Southern Hybridization^^f^ 

[SIX 2] P.pastoris«iS#SDNA«$m;&^«^r^ 
s F c £ R I amSSJCtlJl^TSDS-PAGE^flf^ 

s F c £ R I a (KM4 5). 2:sFc6RIo (K 
M74-2), 3:sFc6RIa (KM 7 4 - 5) . 

4 : PNGa s e F5!ISKM4 5 - s F c £ R I a, 

5 : PNGa s e FffiSKM 7 4 - 2 - s Fc £R I 
a, 6 : PNGa s eFia31KM7 4-5-s Fc £ R 
I a 



[01] 



Neu5Ac-Qai-GlcNAc 
Neu5Ac-Gal-Gd«IAc 
NeoSAc-Gal-QcKAc 



Man. Fuc 

Man - QlcNAc-GldilAc - Am 



Gal-GlcKAC 



[02] 
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(17) 



«rffl¥8-3 3 6 3 8 7 



[03] 



1 185bp 
570bp 
922fap 
14S8bp 



E E 



FEM049(4.IEb} 




pUC19. 



B; aonHI 

H; ^uidm 
K; 

MCS: 2^ti Qoidng Sites 



[Bi4] 



2 



^ II .11 



pKMSO 



BO as 

I g 2 

S 9 

111 




iiiliili 

"til 



pUCl9 



BamHT Slnl AsiU 




Q: Pfcrtifl Qanomta DNA ||; P/crttoOCHI |||; PtaWa HIS* 

0; sFceRlagene (SUC2 Signal} ^g: mA0X2 promoter AOXl tBfmhator 
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[BI51 



P-OCHl MA-KAIX3SLLYYNPHNPPRJlVYFyMAlFAVSVICVL--YGPSQQ--'LSS 44 

I I I I. I I I I 11 I .1 ' II 

S-OCHl MSRKL--SHLIAT RKSKT-— I— V-VT-VLLIY— SLLTFHLSN 34 

P-OCHl PKIDYDPLTLR SLDL-K-TLSAP — S— Q— LSPG-TVED 75 

I II I I Ml I I I I II 

S-OCHl -KR L-LSQFYPSKDOFKQTLL-PTTSHSQDINUaCQITVNKKKNQL 77 

P-OCHl -NLRRQLEFHFPYRSYEPFPaHIWQTWKVSPSDSSFPKNr KDL-GE 119 

II Ml III II I 11 null INI I I 

S-OCHl HNLRDQLSFAFPYDSQAPIPQRVWQTOKVGADDKMFPSSFRTYQKTO 12 6 

P-OCHl SWLQRSPNYDHFVIPDDAAWELXHH-E— YERVPEVLEAFHLLPEPILKA 166 

r IJ I Ml I I I Ml III I Nil . 

S-OCHl SY— -SPDYQYSlilSDDSI— -IPFLENX-YAPVPIVIQAFKLMPGNILKA 170 

P-OCHl DFFRYLILFARGGLYADMDTMLLKPIESWLTF^ IGCV 205 

n 111 mill I iiiiiMiii II I 

S-OCHl DFt^RYLLIiFARGGIYSDMDTMLUCPIDSWPSQS^'^^lID^ 219 

P-OCHl KNNA GLVIGIEADPDRPDWHDWYARRIQFCQWAIQSK 242 

II iltllllimi II IMllllllll il I 

S-OCHl KNSKPSLLSSDEISHQPGLVIGIEADPDRDDWSEWYARRIQFCQWTIQAK 269 

P-OCHl RGHPALRELI VR.— V-VSTTL— R -262 

III mil III! I > 

S -OCH 1 PGHPILREL IlSiS^^TTLASVQNPGVPVSEMIDPRFEEDYNVNYRHKRRH 319 

P-OCHl -E- -k-sgyl-nmvegk- -drgsdvmdvttgpgiftdtlfdymtov- - -0 302 

.1 M M II III I imiii I Ml II I - 

S-OCHl DETYKHSE-Ijajll)J---Kim3-GSDIMS5PGIFSDIIFEYMNl^ 3 63 

P-OCHl BjHSGQGIGAGSAYYNALSL— EERDALSAR-P NGEML-KE— KV 341 

II 11 II 111 ' ' ' 

S-OCHl -.-SD--IIiLINP--N-LNKNDEEGSE-SAraPAKDVDS^ .403 

P-OCHl PGKYAQ~QWL WEOFTNLRSPKLI-DDILILPITSFSPGIGHSGAG, 385 

.1 1 III I I Ml imiiii > >i 

S-OCHl YKKISESLQSSNSMPWEFFSFIJCEPV-IVDD\ntfVLPITSFSPpVGQMGAQ 452 
P-OCHl — DLNHHLAYIRHTFECSWK-D 

i 1 M mil . 

S-OCH 1 SSDDXM- - AFVKHMFSGSWKEDADKNAGHK ^ ^ ^ 
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(19) 



jl#HJF8-3 36 38 7 



im] 



mi] 






101 101 301 «l 4(1 



[09] 



Disruptant 



Wild Type 



Probed 
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(20) 



3 6 3 8 7 



[010] 



Probe-1 

GTS115 KM45 KM74-2 

E Bg E Bg E Bg 




[Bllll 

Probe-2 

GTS115 KM45 KM74-2 



E Bg E Bg E Bg 
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(21) 



1$M¥8~3 3 6 3 8 7 




(51) Int. CI. 



CI 


2P 


21/00 


//(CI 


2N 


9/10 


C 1 


2R 


1:84) 


(CI 


2N 


1/19 


C 1 


2R 


1:84) 


(CI 


2N 


15/09 


CI 


2R 


1:84) 


(CI 


2P 


21/00 


CI 


2R 


1:84) 



9162-4B 



F I 

C 1 2N 15/00 



ZNAA 



ZNA 



=P«»^ Slrfi?E^IIK?Ell 2 -14-13 
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